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[0019] Biological process steps can be further selected from steps having a 
wide range of oxidation reduction potentials, for example, from those aerated 
with pure oxygen and having ORP=+200 mV to an iron reducing to elemental 
iron 

processes having ORP=-500 mV. These processes can be aided by providing 
oxidation reduction species incorporating iron, cobalt, nickel, manganese, 
chromium, and less common species as vanadium, arsenic, and others. 
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d) Oxidation-Reduction Potential Control Methods. Oxygen-Reduction 
Potential (ORP) is a measurement of the ratio of oxidants to reductants in a 
system. For biological systems, ORP values are lower and become negative as 
oxygen is removed and nitrate is consumed. Peddie et al. (1990) showed that 
the change in ORP versus time could be used to determine when oxygen and 
nitrate were depleted after stopping aeration during operation of an aerobic 
sludge digester. During depletion of oxygen or nitrate, distinct changes in 
the slope of ORP versus time are observed. Wareham et al. (1993) showed that 
nitrogen removal could be improved during operation of a bench-scale aerobic 
digester with ORP control versus the use of a timer to turn the digester 
aeration on and off. 
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Son time, and large reactors. 
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